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© Charging generator for vehicle. 

© A charging generator for a vehicle comprises a 
three-phase a.c. generator (11)in which first and sec- 
ond armature windings (12,13) are provided so that 
the waveform of the a.c. voltages produced in the 
first and second windings have a phase difference of 
30° in electrical angle, each of the output voltages 

FIGURE 



are rectified in each a rectifier (4,14) and the output 
side of the rectifiers are connected in parallel so that 
the output voltages are composed, whereby the 
height of ripple of the produced d.c. voltage can be 
reduced. 
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The present invention relates to a charging 
generator for a vehicle which rectifies an a.c. volt- 
age generated from an a.c. generator driven by the 
revolution of the engine and applies a d.c. current 
obtained by rectifying the a.c. voltage to a direct 
current load. 

In a vehicle such as an automobile, a three- 
phase a.c. generator is driven by the revolution of 
the engine to thereby produce a three-phase a.c. 
voltage and the three-phase a.c. voltage is rectified 
into a d.c. voltage which is used for charging the 
battery and actuating a direct current load. 

Figure 4 is a circuit diagram of a conventional 
charging generator for a vehicle in which reference 
numeral 1 designates a three-phase a.c. generator 
connected to an output shaft of the engine of the 
vehicle. In the generator, an armature winding 2 
wound around the armature iron core of the stator 
has a three-phase Y-cohnection, and a magnetic 
field winding 3 is wound around the magnetic pole 
iron core of the rotor. Numeral 4 designates a 
rectifier for rectifying the three-phase a.c. voltage 
of the a.c. generator 1 into a d.c. voltage, numeral 
5 designates a voltage regulator to detect an output 
voltage from the rectifier and to adjust a field 
current so that the output voltage assumes a pre- 
determined level, numeral 6 designates a battery, 
numeral 7 designates a d.c. load, and numeral 9 
designates an output terminal of rectifier 4. 

In the three-phase a.c. generator 1, an a.c. 
voltage is produced in each phase of the armature 
winding 2. 

The a.c. voltage is rectified in the rectifier 4 
into a d.c. voltage, which has a waveform A as 
shown in Figure 5 in which there is a ripple having 
a magnitude of pulsation of AV. The height of the 
ripple becomes large as the load factor of the a.c. 
generator is large, or the revolution speed of the 
generator 1 is large. 

In the conventional charging generator for a 
vehicle wherein the height of the ripple of the 
output voltage is large, there were problems as 
follows, (a) the output voltage of the charging gen- 
erator is applied to the battery 6 as an average 
direct current voltage, which is controlled by the 
voltage regulator 5 so as to charge the battery 5 in 
a predetermined value. A large magnitude of pulsa- 
tion in the ripple causes high peaks in the ripple 
(the maximum voltage), whereby the service life of 
the battery 6 is decreased, (b) erroneous oper- 
ations in electronic devices mounted on the vehicle 
are induced, and (c) noises from a radio, a TV and 
a radio device mounted on the vehicle are large. 

It is an object of the present invention to pro- 
vide a charging generator for a vehicle capable of 
reducing the height of ripple of an output d.c. 
voltage from a rectifier, extending the service life of 
a battery and suppressing erroneous operations of 
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electronic devices and noises from a radio device. 

In accordance with the present invention, there 
is provided a charging generator for a vehicle com- 
prising a three-phase a.c. generator in which a 

5 rotor having a magnetic field is rotated according to 
the revolution of the engine of the vehicle to there- 
by produce a three-phase a.c. voltage in an ar- 
mature winding, and a rectifier for rectifying the 
three-phase a.c. voltage into a d.c. voltage to be 

10 supplied to a load, said charging generator being 
characterized in that the armature winding com- 
prises two winding systems of a first armature 
winding of Y-connection and a second armature 
winding of A-connection; 

75 the first and second armature windings are 

respectively connected to first and second rectifi- 
ers, and 

the output sides of the both rectifiers are con- 
nected in parallel to each other so that an output 

20 voltage from the rectifiers is applied to the load. 

In accordance with the present invention, there 
is provided a charging generator for a vehicle com- 
prising a three-phase a.c. generator in which a 
rotor having a magnetic field is rotated according to 

25 the revolution of the engine of the vehicle to there- 
by produce a three-phase a.c. voltage in an ar- 
mature winding, and a rectifier for rectifying the 
three-phase a.c. voltage into a d.c. voltage to be 
supplied to a load, said charging generator being 

30 characterized in that the three-phase a.c. generator 
comprises two pairs of armature iron cores and 
rotor fields; a first three-phase armature winding is 
wound around the first armature iron core; a sec- 
ond three-phase armature winding is wound around 

35 the second armature iron core; the position in the 
circumferential direction of the pair of the first 
armature winding and the rotor field is shifted by 
an electrical angle of 30° to the position in the 
circumferential direction of the pair of the second 

40 armature winding and the rotor field; the first and 
second armature windings are respectively con- 
nected to first and second rectifiers, and the output 
sides of the both rectifiers are connected in parallel 
to each other so that an output d.c. voltage is 

45 applied to the load. 
In drawings: 

Figure 1 is a circuit diagram of an embodiment 
of the charging generator for a vehicle according 
to the present invention; 
so Figure 2 is a diagram showing the waveforms of 
output voltages from the charging generator 
shown in Figure 1; 

Figure 3 is a circuit diagram of a second em- 
bodiment of the charging generator for a vehicle 
55 according to the present invention; 

Figure 4 is a circuit diagram of a conventional 
charging generator for a vehicl ; and 
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Figure 5 is a diagram showing an output voltage 
from the conventional charging generator. 

In the following, preferred embodiments of the 
charging generator for a vehicle according to the 
present invention will be described with reference 
to the drawings. 

Figure 1 is . a circuit diagram showing an em- 
bodiment of the charging generator for a vehicle of 
the present invention. In Figure 1, reference nu- 
meral 11 designates a three-phase a.c. generator 
connected to an output shaft of the engine of the 
vehicle so as to be driven. The generator com- 
prises a first armature winding 12 having a Y- 
connection and a second armature winding 13 hav- 
ing a A-connection which are wound around a 
common armature iron core of stator. Numeral 3 
designates a magnetic field winding provided on a 
magnetic pole iron core of rotor opposing the ar- 
mature iron core, which is commonly used for the 
first and second armature windings 12, 13. Nu- 
meral 15 designates a voltage regulator to detect 
the output voltage of a first rectifier 4 and to 
regulate an exciting current so that the output volt- 
age has a predetermined value. A three-phase a.c. 
voltage from the first armature winding 12 is recti- 
fied to be a d.c. voltage by the first rectifier 4. 
Further, a three-phase a.c. voltage from the second 
armature winding 13 is rectified to be a d.c. voltage 
by a second rectifier 14. The output sides of the 
rectifiers 4, 14 which are connected in parallel have 
an output terminal 16 from which a direct current 
voltage is applied to a battery 6 and a direct 
current load 7. 

Figure 2 is a diagram showing waveforms of 
the output voltages of the rectifiers in the charging 
generator shown in Figure 1. Symbol Ai represents 
the voltage waveform outputted from the rectifier 4 
and symbol A2 represents the waveform of the 
output voltage of the rectifier 14 wherein the 
waveforms of the output voltages respectively in- 
clude ripples having a magnitude of pulsation of 
AV, but there is a difference of phase in electrical 
angle of 30° between the both waveforms. This is 
because in considering the phase difference be- 
tween the phase voltage and the line voltage of the 
armature winding, the armature winding 12 of Y- 
connection is 30" advanced while the armature 
winding 13 of A-connection has the same phase. 
Accordingly, the waveform of the d.c. voltage out- 
putted from the output terminal 16 assumes the 
waveform indicated by A3 which is formed by the 
parallel composition of the waveforms Ai and A2. 
In the composite waveform A3, although the fre- 
quency of the ripple is half, the height of the ripple 
can be reduced to about half (1/2AV). 

Figure 3 is a circuit diagram of a second em- 
bodiment of the charging generator for a vehicle 
according to the present invention. In Figure 3, a 
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three-phase a.c. generator 21 comprises a first pair 
of a first armature in the stator and a first magnetic 
field in the rotor opposing thereto, and a second 
pair of a second armature in the stator and a 

5 second magnetic field in the rotor opposing thereto 
wherein the first and second armatures and the first 
and second magnetic fields are respectively pro-* 
vided on a common stator frame and a common 
rotary shaft in the axial direction of the generator. 

70 Numeral 22 designates a first armature winding 
having a Y-connection which is formed on a first 
armature iron core, numeral 23 designates a sec- 
ond armature winding having a Y-connection 
formed on a second armature iron core. Numeral 

75 24 designates a first field winding formed on a first 
field iron core in the rotor, which opposes the first 
armature iron core, and numeral 25 designates a 
second field winding formed on a second field iron 
core in the rotor, which opposes the second ar- 

20 mature iron core. Numeral 15 designates a voltage 
regulator to detect the output voltage of the rectifier 
4 so that each exciting current in the first and 
second field windings 24, 25 is adjusted so as to 
obtain a predetermined value of the output voltage. 

25 A three-phase a.c. voltage from the first armature 
winding 22 is rectified in the first rectifier 4, and a 
three-phase a.c. voltage from the second armature 
winding is rectified in a second rectifier 14. The 
output sides of the rectifiers 4, 14 are connected in 

30 parallel to obtain a d.c. output voltage as the par- 
allel composition of the output voltages of the rec- 
tifiers 4, 14. The d.c. output voltage is applied to a 
load through an output terminal. 

In the positional relationship of magnetic pole 

35 between the first pair of the first armature and 
magnetic field and the second pair of the second 
armature and magnetic field, they are adjusted to 
have a phase difference of 30° in electrical angle 
by shifting either the armature winding side or the 

40 magnetic field side. 

Even in the second embodiment, since there is 
a phase difference of 30° in electrical angle be- 
tween the output voltages of the armature windings 
22, 23, the height of ripple in the waveform A3 of 

45 the output voltage appearing at the output terminal 
16, the output voltage being obtained by compos- 
ing the output voltages of the rectifiers 4, 14 which 
are connected in parallel, can be reduced. 

Thus, in accordance with the present invention, 

50 the waveforms of the a.c. voltages produced in first 
and second armature windings of a three-phase 
a.c. generator have a phase difference of 30 • in 
electrical angle, the d.c. voltages being respec- 
tively rectified in rectifiers, and the output sides of 

55 the rectifiers are connected in parallel so that the 
output voltages are composed to be applied to a 
load. Accordingly, the height of ripple of the output 
d.c. voltage can be reduced. As a r suit, the ser- 
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vice life of the battery can be extended, and erro- 
neous operations of electronic devices and noises 
in a radio device mounted on the vehicle can be 
minimized. 

5 

Claims 

1. In a charging generator for a vehicle compris- 
ing a three-phase a.c. generator in which a 
rotor having a magnetic field is rotated accord- io 
ing to the revolution of the engine of the ve- 
hicle to thereby produce a three-phase a.c. 
voltage in an armature winding, and a rectifier 
for rectifying the three-phase a.c. voltage into a 
d.c. voltage to be supplied to a load, said 75 
charging generator being characterized in that 
the armature winding comprises two winding 
systems of a first armature winding of Y-con- 
nection and a second armature winding of A- 
connection; 20 

the first and second armature windings are 
respectively connected to first and second rec- 
tifiers, and 

the output sides of the both rectifiers are 
connected in parallel to each other so that an 25 
output voltage from the rectifiers is applied to 
the load. 



2. In a charging generator tor a vehicle compris- 
ing a three-phase a.c. generator in which a 30 
rotor having a magnetic field is rotated accord- 
ing to the revolution of the engine of the ve- 
hicle to thereby produce a three-phase a.c. 
voltage in an armature winding, and a rectifier 
for rectifying the three-phase a.c. voltage into a 35 
d.c. voltage to be supplied to a load, said 
charging generator being characterized in that 
the three-phase a.c. generator comprises two 
pairs of armature iron cores and rotor fields; a 
first three-phase armature winding is wound 40 
around the first armature iron core; a second 
three-phase armature winding is wound around 
the second armature iron core; the position in 
the circumferential direction of the pair of the 
first armature winding and the rotor field is 45 
shifted by an electrical angle of 30 • to the 
position in the circumferential direction of the 
pair of the second armature winding and the 
rotor field; the first and second armature win- 
dings are respectively connected to first and so 
second rectifiers, and the output sides of the 
both rectifiers are connected in parallel to each 
oth r so that an output d.c. voltage is applied 
to the load. 
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FIGURE I 




FIGURE 2 
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